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PULTRUDED UTILITY LINE SUPPORT STRUCTURE AND METHOD 

Field of the Invention 

This invention relates generally to utility 
5 line support beams, including tangent crpssarms and 

deadends. More particularly, this invention relates to 
a hollow pultruded beam for use as a crossarm or 
deadend, and a method for adapting utility line support 
beams for use with standard hardware or tooling. 

10 

Background of the Invention 

.Utility lines are generally supported by two 
types of crossarms - tangent crossarms (generally 
referred to as "crossarms") and deadend crossarms 

15 (generally referred to as "deadends") . Tangent 

crossarms are used to support a generally vertically 
downward load resulting from the weight of the utility 
lines. In the most common arrangement, the utility line 
is supported by an insulator which in turn is vertically 

20 connected to the crossarm. Deadends, on the other hand, 
are used to support a generally horizontal load to . 
maintain tension in the utility line. In the most 
common arrangement, the utility line is attached to an 
insulator which in turn is horizontally connected to the 

25 deadend. A single deadend may be employed at a terminal 
end, or two deadends may be employed adjacent one 
another on the same utility pole in order to maintain 
the line tension in both directions. In the latter 
configuration, "jumper lines" are typically used to 

30 interconnect the utility lines attached to the two 

deadends in order to provide a continuous transmission. 
Deadends are employed when it is necessary to make a for 
example 90 degree turn in the utility lines, and are 
also used periodically in straight sections for the 

35 purpose of maintaining utility line tension. 

The vast majority of crossarms and deadends 
currently in service are made of wood, although some are 
manufactured from steel or aluminum. Wood support 
beams, however, suffer from several disadvantages. The 
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main disadvantage is the weatherability of wood beams. 
Even when treated/ wood beams will tend to rot over a 
period of time, thus requiring relatively frequent 
replacement. This is especially true in warmer and more 
5 humid climates such as the southern United States, where 
the service life of wood beams is ^a fraction of that in 
colder climates. Moreover, rotting of wood beams tends 
to decrease the strength of the beam over its life, 
which could lead to premature failure. The frequency 

10 with which wood beams must be replaced as a result of 
premature weathering has a number of drawbacks, 
including increased labor costs, disposal costs, and the 
added risk of injury to linemen. Another concern with 
wood beams is that they are a relatively poor insulator, 

15 particularly when damp. This not only results in loss 
of electricity traveling through the beam and down the 
utility pole, but also poses a hazard for utility 
linemen. . For example, if a lineman were to touch a 
"hot" electrical line and a wood beam, he could be 

20 electrocuted because the beam would provide a ground. 
Metal support beams suffer from similar disadvantages, 
such as weatherability problems due to corrosion and the 
fact that metal support beams are highly conductive. 

Pultruded fiberglass support beams solve many 

25 of the problems associated with wood or metal beams. 
They have a high strength to* weight ratio and are very 
good insulators. When treated with an ultraviolet 
protective coating, fiberglass beams can last as much as 
five to ten times longer than their wood counterparts. 

30 The strength of pultruded beams also does not decrease 
substantially over their life span as do wood beams. 
Moreover, pultruded beams can be manufactured at a cost 
which is very competitive with,' and possibly even less 
than, wood or metal beams. 

35 Prior art pultruded support beams, however, 

suffer from certain disadvantages as well. One problem 
relates to moisture entering the beam and acting as a 
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Another prior art attempt to solve these 
problems is shown in U.S. Patent No. 4,262,047. In this 
construction, the beam comprises an outer covering 
bonded around a fiberglass honeycomb log having adjacent 
5 cells throughout the log. While this design reduces 
concerns about arcing and may provide sufficient axial 
strength to prevent compression damage, this is 
accomplished through a very complex, expensive arid 
difficult to manufacture construction. 

10 Another problem with utility line support 

beams arises when attempting to mount beams with a non- 
standard transverse dimension due to noncompatibility 
with standard hardware or tooling. For example, in the 
United States, the hardware used in the field is made to 

15 attach to a typical 3.5 inch by 4.5 inch wood beam. 

Therefore, such tools could not be used if the beam is 
of a substantially smaller dimension, requiring either 
use of specially designed tools or increasing the size 
of the beam to the standard dimension when it is not 

20 structurally necessary. Both of these solutions, 
however, involve substantial additional cost. 

What has been needed is a simple, low cost and 
easy to manufacture pultruded utility line support beam 
that prevents moisture from entering the beam and the 

25 attendant potential for arcing, and that has sufficient 
axial strength to prevent compression damage. What is 
also needed is a simple and low cost method for adapting 
a utility line support beam having a non-standard 
dimension to be mounted using standard- sized hardware or 

30 tooling. 

Summarv of the Invention 

According to the apparatus of the present 
invention, a utility line support structure is provided. 
35 The structure of the present invention can be used as a 
tangent crossarm, deadend crossarm or any other beam 
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used to support utility lines. "Lines" as used herein 
are also referred to in the industry as "conductors." 

In one aspect of the invention, the utility 
line support structure comprises a hollow pultruded beam 
5 having a transverse hole extending therethrough. A 

bushing is inserted into the transverse hole to support 
axial loads applied by, for example, a mounting bolt or 
an insulator bolt. "Bolt" is used in its broadest sense 
herein to include any shaft, rod or pin which can 

10 transmit an axial load to the bushing. The bushing 

comprises a hollow inner member for receiving the bolt 
and a pair of integral washers arranged on opposite ends 
of the inner member and against an outer surface of the 
beam. The hollow inner member and the integral washers 

15 of the bushing cooperate to support axial loads applied 
by the bolt. 

In another aspect of the invention, the 
utility line support structure comprises a hollow 
pultruded beam and end caps extending over opposite ends 

20 of the beam to seal the beam so as to prevent moisture 
from entering the beam. The support structure also 
comprises structure for attaching a plurality of 
insulators intermediate the opposite ends of the beam 
and for mounting the beam to a utility pole J , 

25 According to the method of the present 

invention, a method for adapting a non- standard- sized 
utility line support beam to be compatible with 
standard- sized tooling is provided. A utility pole 
beam, such as a crossarm or deadend, having a width 

30 which is less than a standard width is provided. Also 
provided is a generally U-shaped adaptor having two side 
walls which are of a total width approximately equal to 
the difference between a standard width and the width of 
the beam, the distance between the two side walls being 

35 approximately equal to the width of the beam. The 

adaptor is placed onto the utility pole beam so that the 
side walls of the adaptor extend adjacent to the beam. 
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thereby adapting the utility pole beam for use with 
standard- sized tooling. 

These and other advantages and features of 
novelty which characterize the invention are pointed out 
5 with particularity in the claims annexed hereto. 

However, for a better understanding of the invention and 
its advantages, reference should be made to the drawings 
which form a further part hereof, ancj to the 
accompanying descriptive matter in which there is 
10 illustrated and described preferred embodiments of the 
invention. 

Brief Description of the Ficrures 

Figure 1 is a perspective view of a utility 
15 line support structure according to the present 
invention; 

Figure 2 is a cross -sectional view of Figure 1 
as viewed from section 2-2; 

Figure 3 is a cross -sectional view of Figure 1 
20 as viewed from section 3-3; 

Figure 4 is a cross -sectional view of a 
bushing assembly according to the present invention as 
viewed from section 4-4 of Figure 2; 

Figure 5 is an inside view of an end cap 
25 according to the present invention; 

• Figure 6 is a perspective view of a first 
embodiment of a tangent crossarm according to the 
present invention; 

Figure 7 is a perspective view of a second 
30 embodiment of a tangent crossarm according to the 
present invention; 

Figure 8 is a perspective view of a third 
embodiment of a tangent crossarm according to the 
pre s ent invent ion ; 
35 Figure 9 is a perspective view of a first 

embodiment of a deadend according to the present 
invention; 
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Figure 10 is a perspective view of a second 

embodiment of a deadend according to the present 

inventions- 
Figure 11 is a perspective view of a third 
5 embodiment of a deadend according to the present 

inventions- 
Figure 12 is a perspective view of an adaptor 

which can be used according to the method of the present 

invention; 

10 Figure 13 is a perspective view of a utility 

line support pulley connected to a utility pole beam 
adapted according to the method of the present 
invention; and 

Figure 14 is a perspective view of an 

15 extension arm connected to a utility pole beam adapted 
according to the method of the present invention. 

Detailed Description of the Preferred Embodiment 

Referring now to the drawings wherein like 

20 numerals designate like parts, a utility line support 

structure 10 is shown in Figures 1-3. Support structure 
10 can be used as a tangent crossarm, deadend or any 
other beam used to support utility lines. 

Support structure 10 includes hollow pultruded 

25 beam 20 which has transverse holes 22 extending 

therethrough J Where beam 20 is of a polygonal cross - 
section, it is preferable to position holes 22 along the 
centerline of planar surfaces in order to optimize the 
stress distribution. Bushings 30 are inserted into 

30 transverse holes 22 and include hollow inner member 32 
and a pair of integral washers 34 arranged on opposite 
ends of inner member 32 and against: outer surface 24 of 
beam 20. 

Hollow inner member 32 and integral washers 34 
35 cooperate to support an axial load. Axial load can be 
applied by (as shown, for example, in Figure 6) mounting 
bolts 60, bolts (not shown) for attaching insulators 62 



a 
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other ways, such as using a constant cylindrical section 
to form inner member 32 and attaching integral washers 
34 to opposite ends. Both first 36 and second 38 
members include a plurality of nibs 4 0 (best shown in 
5 Figure 4) to biasingly engage transverse hole 22 of beam 
20, as shown in Figures 2 and 3. 

In the preferred embodiment, bushings 3 0 are 
plastic molded and protuberances 33 are provided to 
reduce the complexity and cost of manufacturing. 

10 Protuberances 33 extend radially inward from hollow 

inner member 32 to engage a bolt inserted therethrough. 
In the preferred embodiment, protuberances 33 on first 
36 and second 38 members are of a different height in 
order to provide a constant diameter for engaging a 

15 bolt, and protuberances 33 on first 36 and second 38 
members are preferably spaced apart at 45 degree 
intervals to evenly support the bolt radially. 

Referring to Figure 3, concentric hollow 
sleeve 42 abutting inner wall 26 of beam 20 is 

20 optionally provided to create additional axial strength. 
Addition of hollow sleeve 42 is especially appropriate 
for mounting bolt applications due to the associated 
high compression loads. 

Beam 20 is a pultruded part and is 

25 manufactured as is commonly known in the pultrusion art. 
Rovings and mats consisting of glass fibers are pulled 
through a liquid resin and then through a die having a 
desired cross -section to impregnate and shape the 
reinforcing fibers into a cured product having a uniform 

30 cross-section. In the preferred embodiment, 

approximately 320 rovings consisting of approximately 
4000 glass fibers each and approximately 32 inches of 
1.5 ounce per siquare foot continuous strand mat are 
used. A high-performance, unsaturated polyester 

35 thermoset resin is used in the preferred embodiment, 
although it will be understood that other types of 
resins including vinyl esters, epoxies, phenolics and a 
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variety of thermoplastic resins could also be used. In 
the preferred embodiment, beam 20 is of a rectangular 
cross- section, although a number of other shapes could 
be employed, including annular, oval or various 
5 polygonal shapes. Beam 20 is approximately 4.0 inches 
by 2.0 inches in the preferred embodiment, with a wall 
thickness of approximately .2 inches. Inner 28 and 
outer 29 radiuses at the comers of beam 20 are 
approximately .20 and .05 inches respectively, and are 

10 designed to provide an efficient distribution of 

stresses. Outer surface 24 of beam 20 is preferably 
coated with a weather-protective coating to prevent 
surface degradation from ultraviolet rays. In the 
preferred embodiment a high performance, acrylic-based 

15 coating, such as is available under the tradename 

SUNGUARD II, is used. The coating can be applied by 
spraying or in-line coating techniques. 

Support structure 10 of the preferred 
embodiment includes bushings 30 both along short 25 and 

20 long 27 axes of rectangular cross-section beam 20, as 
shown in Figures 2 and 3. Short-axis bushings 74 are 
preferably used to mount the beam to utility pole 64 and 
long-axis bushings 75 are preferably used to support 
insulator 62. This is because beam 20 is optimally 

25 arranged from a structural strength standpoint with long 
axis 27 parallel to the direction of the primary load. 
For example, in the case of a tangent crossarm 70 (as 
shown, for example, in Figure 6) the primary load is 
downward through insulators 62 , and in the case of a 

30 deadend (as shown, for example, in Figure 9) the primary 
load is in a horizontal direction through insulator 62. 

Integral washers 34 of bushings 3 0 could take 
on a variety of shapes. However, with a rectangular- 
shaped beam 20, they preferably extend to side edges 21 

35 of beam 20, as best shown in Figures 2 and 3. This 
takes advantage of the added structural strength 
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provided by sidewalls 23 of beam 20, thus reducing the 
possibility for a compression failure. 

Utility line support structure 10 can comprise 
either a tangent crossarm 70 with long axis 27 oriented 
5 vertically or a deadend 80 with long axis 27 oriented 
horizontally. 

First, second and third preferred embodiments 
of the crossarm configuration are shown in Figures 6, 7 
and 8 respectively. In the first preferred embodiment 

10 of a crossarm 70 shown in Figure 6, crossarm 70 is 

attached to utility pole 64 with a single mounting bolt 
60 inserted through short -axis bushing 74 at the center 
of beam 20. A majority of the downward load is 
supported by mounting bolt 60 at center of crossarm 70, 

15 and support arms 72 are primarily intended to keep 

crossarm 70 level. An upper end of each support arm 72 
is connected to a long-axis bushing 75 and a lower end 
of each support arm 72 is attached to utility pole 64. 
The configuration of the second preferred embodiment 

20 shown in Figure 7 is substantially identical to that of 
Figure 6, except that the upper end of each support arm 
72 is connected to a short -axis bushing 74. The support 
arms 72 used in the preferred embodiments are 
commercially available because they are commonly used to 

25 support wood beams. However, it may be preferable to 

use a more flexible support arm than that typically used 
in order to avoid support arm failure proximate the 
crossarm connection due to the increased flexibility of 
the pultruded beam as compared to wood beams. 

30 Referring to Figure 8, a third preferred 

crossarm mounting configuration is shown. In this 
configuration, crossarm 70 is mounted to utility pole 64 
with two bolts 60 horizontally inserted into two spaced- 
apart short-axis bushings 74. It will be recognized 

35 that three or more mounting bolts 60 and bushings 74 
could also be used. In the preferred embodiment, 
crossarm 70 is attached to bracket 90 which is in turn 
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arrangement, insulators will be attached to connecting 
brackets 86 on only one side {the far side in the 
Figure) of deadend 80 and that eyelets 84 on opposite 
side will go unused. Alternatively, connecting brackets 
5 without an eyelet can be used on the opposite side in 
such situations. 

In the third preferred deadend configuration 
shown in Figure 11, a third individual beam 82 is added 
below bottom horizontal plate 94. Thus, mounting bolts 

10 60 extend through short -axis bushings 74 in all three 
individual beams 82 and through both horizontal jplates 
94. Connecting brackets 86 on opposite sides of deadend 
80 interconnect beams 82 to distribute horizontal loads. 
Eyelets 84 for connection with insulators are welded to , 

15 brackets 86, and in the preferred embodiment include a 
shaft (not shown) extending through brackets 86 and into 
bushings 75 of the center beam 82 to provide for 
alignment. It will be understood by those skilled in 
the art that various other connecting brackets and 

20 various numbers and combinations of horizontal plates 94 
and individual beams 82 can also be used. For instance, 
a U- or V-shaped bolt, which extends through beams 82 
and provides an attachment for insulators, could.be 
employed in conjunction with brackets on opposite sides 

25 of deadend 80. 

Where a bolt (for example 60) or nut braces 
against an integral washer 34 of bushing 30, it is 
preferable to include a ^ metal washer 88 therebetween, as 
shown in Figures 6-8, 10 and 11. Metal washer 88 

30 preferably is shaped siibstantially like integral washer 
34 of bushing 30 so as to evenly distribute across 
integral washer 34 the applied load. 

In order to prevent moisture from entering 
beam 20, end caps 50 (best shown in Figure 5) extend 

35 over opposite ends of beam 20. End caps 50 are plastic 
molded in the preferred embodiment and an appropriate 
adhesive 52 (thickness is exaggerated in Figure) is 
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applied to an inner side 54 of peripheral walls 56 of 
end caps 50 to sealingly secure end caps 50 to outer 
surface 24 of beam 20. A plurality of nibs 58 extending 
inward from peripheral walls 56 are provided to allow 
5 for even distribution of adhesive 52. Methacrylate is 
used as an adhesive in the preferred embodiment, but 
other appropriate adhesives could be used as well. 

In the preferred embodiment, bushings 30 are 
also designed to prevent moisture from entering beam 20. 

10 Referring to Figures 2-4, inner surface 35 of integral 
washers 34 are sealingly secured to outer surface 24 of 
beam 20. Adhesive 52 is preferably applied between 
inner surface 35 of integral washers 34 and outer 
surface 24 of beam 20. Inner surface 35 of integral 

15 washers 34 may include concentric rings 43 disposed to 
engage outer surface 24 of beam 20 to provide for 
improved sealing. 

In the preferred method of the present 
invention, a utility pole beam 100, such as a crossarm 

20 or deadend, and an adaptor 110 are provided, as shown in 
Figures 12-14. Width A of beam 100 is less than a 
standard dimension S. Adaptor 110 is generally U-shaped 
and includes two sidewalls 112 which have a total width 
(2 X B) which is approximately equal to, and preferably 

25 slightly less than, the difference between the standard 
dimension S and the width A of beam 100. The distance 
between sidewalls C is approximately equal to and 
preferably slightly greater than width A of beam 100. 
Adaptor lid is placed onto beam 100 so that sidewalls 

30 112 extend adjacent beam 100, as shown in Figures 13 and 
14. Beam 100 is thereby adapted for use with tooling 
sized to be compatible with a standard dimension S. 
Also, when certain tooling is to be used on for example 
pultruded beams, such as is shown in Figure 14, adaptor 

35 110 reduces the potential for compression damage. 

In the preferred method, A is approximately 
2.0 inches, C is slightly greater than 2.0 inches, B is 
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approximately -75 inches and S is approximately 3.5 
inches. The adaptor 110 used in the preferred method of 
the present invention includes top wall 115 
interconnecting sidewalls 112 to give adaptor 110 a 
5 generally U- shape. Support surface 114 is made to rest 
on beam 100, but it will be recognized that adaptor 110 
could also be placed on beam from the side. Adaptor 110 
includes an. outer metal layer 116 formed around an inner 
layer 118 preferably made of a soft material such as 

10 urethane in order to provide flexibility and slip 

resistance and to minimize damage to beam 100. Adaptor 
110 includes indentations 119 on opposite sides of 
sidewalls 112 to prevent tooling, such as extension arm 
120 shown in Figure 14, from slipping when attached. 

15 Top surface 113 of adaptor 110 also provides a support 
for tooling and hardware such as utility line support 
pulley 130 shown in Figure 13 and the rectangular 
support bracket of extension arm 120 as shown in figure 
14. 

20 It should be understood that the present 

invention is not limited to the preferred embodiments 
discussed above, which are illustrative only. Changes 
may be made in detail, especially in matters of shape, 
size, arrangement of parts, material of components, or 

25 order or elimination of steps within the principles of 
the invention to the full extent indicated by the broad 
general meanings of the terms in which the appended 
claims are expressed- 
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WHAT IS CLAIMED IS: 

1. A utility line support structure comprising: 

(a) a hollow pultruded beam having a 
transverse hole extending therethrough; and 

(b) a bushing inserted into the transverse 
hole, the bushing having: 

(i) a hollow inner member for receiving a 
bolt; and 

(ii) a pair of integral washers arranged on 

* opposite ends of the inner member against an 
outer surface of the beam; 

(iii) the hollow inner member and the integral- 
. washers of the bushing cooperating to support 

an axial load applied by the bolt. 

2. A utility line support structure according to 
claim 1, wherein the bushing comprises: 

(a) a first member having a larger diameter 
hollow section; and 

(b) a second member having a smaller diameter 
hollow section; 

(c) each of the first and second members . 
having one of the integral washers; 

(d) the smaller diameter hollow section of the 
second member extending into the larger diameter hollow 
section of the first member to form the hollow inner 
member of the bushing. 

3. A utility line support structure according to 
claim 1, wherein an outer surface of the hollow 
pultruded beam is coated with a weather-protective 
coating. 

4. A utility line support structure according to 
claim 1, wherein an insulator is attached to the bushing 
with the bolt- 
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5. A Utility line support structure according to 
claim 1, wherein the hollow pultruded beam is mounted 
onto a utility pole with the bolt inserted through the 
bushing . 

6. A utility line support structure according to 
claim 5, further including a hollow sleeve 
concentrically surrounding the hollow inner member and 
abutting an inner wall of the hollow pultruded beam at 
opposite ends to provide added axial strength. 

7. A utility line support structure according to 
claim 1, wherein the hollow pultruded beam is generally 
of a rectangular cross -section having short and long 
axes, with a first bushing along the short axis being 
used to mount the beam to a utility pole and a second 
bushing along the long axis being used to support an 
insulator. 

8. A utility line support* structure according to 
claim 7, wherein the integral washers extend to side 
edges of the beam, thereby taking advantage of the added 
structural strength provided by sidewalls of the beam. 

9. A utility line support structure according to 
claim 7, wherein the beam comprises a tangent crossarm 
with the long axis oriented vertically. 

10. A utility line support structure according to 
claim 9, wherein the crossarm is mounted to the utility 
pole with the bolt inserted through the short -axis 
bushing proximate a center of the beam, further 
including two angled support ar*ms connected to the 
utility pole proximate bottom ends and attached to the 
beam proximate top ends symmetrically spaced from the 
center of the beam. 
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11. A Utility line support structure according to 
claim 9, wherein the crossarm is mounted to the utility 
pole with a plurality of bolts horizontally inserted 
into a like plurality of spaced-apart short-axis 
bushings . 

12 . A utility line support structure according to 
claim 11, wherein the crossarm is attached to a bracket 
connected to the utility pole, the bracket having a 
vertical plate with a plurality of holes for receiving 
the bolts. 

13. A utility line support structure according to 
claim 7, wherein the beam comprises a deadend with the 
long axis oriented horizontally. 

14. A utility line support structure according to 
claim 13, further comprising a bracket connected to the 
utility pole having a plurality of horizontal plates, 
with the beam inserted between two of the horizontal 
plates, and a plurality of bolts vertically inserted 
through a like plurality of holes in at least two of the 
horizontal plates and through a like plurality of 
spaced-apart short -axis bushings 

15. A utility line support structure according to 
claim 14, wherein the deadend comprises a plurality of 
aligned beams on opposite sides of at least one of the 
horizontal plates, with a plurality of bolts vertically 
inserted through a like plurality of holes in at least 
two of the horizontal plates and through a like 
plurality of spaced-apart short-axis bushings in each of 
the aligned beams, further comprising inter- connecting 
means for connecting the plurality of beams proximate 
opposite ends for attachment to a plurality of 
insulators, the inter -connecting means thereby 
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distributing the horizontal load from the insulators 
among the plurality of beams. 

16 . A utility line support structure according to 
claim 1, further comprising a metal washer shaped 
substantially like the integral washers of the bushing, 
the metal washer being placed onto at least one of the 
integral washers to evenly distribute across the 
integral washer the load applied by the bolt to the 
metal washer, 

17. A utility line support structure comprising: 

(a) a hollow pultruded beam; 

(b) end caps extending over opposite ends of 
the beam to seal the beam so as to prevent moisture from 
entering the beam; - 

(c) means for attaching a plurality of 
insulators intermediate the opposite ends of the beam; 
and 

(d) means for mounting the beam to a utility 

pole. 

18 . A utility line support structure according to 
claim 17, wherein an adhesive is applied to an inner 
side of peripheral walls of the end caps extending 
adjacent an outer surface of the beam to sealingly 
secure the end caps to the beam, the end caps being made 
of a flexible material and the inner sides of the 
peripheral walls of the end caps including a plurality 
of nibs extending inwardly to allow for even 
distribution of the adhesive. 

19. A utility line support structure according to 
claim 17, wherein the beam includes a transverse hole, 
further including a bushing inserted into and sealingly 
secured to the transverse hole of the beam. 
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20. A utility line support structure according to 
claim 19, wherein the bushing includes a hollow inner 
member and a pair of flexible integral washers arranged 
on opposite ends of the inner member, an inner surface 
of the integral washers being sealingly secured to the 
outer surface of the beam. 

21. A utility line support structure according to 
claim 20, wherein the integral washers are molded from 
plastic and an adhesive is applied to the inner surface 
of the integral washers to provide sealing . 

22. A utility line support structure according to 
claim 20, wherein an insulator is connected to the 
bushing . 

23 . A utility line support structure according to 
claim 20, wherein the beam is mounted to the utility 
pole through the bushing. 

24. A method for adapting a non-standard- sized 
utility pole beam to be compatible with standard- sized 
tooling, comprising the steps of: 

(a) providing a utility pole beam having a 
width which is less than a standard width; 

(b) providing a generally U-shaped adaptor 
having two sidewalls which are of a total width 
approximately equal to the difference between the 
standard width and the width of the beam, the distance 
between the two sidewalls being approximately equal to 
the width of the beam; and 

(c) placing the adaptor onto the utility pole 
beam so that the sidewalls of the adaptor extend 
adjacent the beam, thereby adapting the utility pole 
beam for use with standard- sized tooling. 
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FIG. 4 
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